Monoclonal antibodies were used to determine the relative numbers of T lymphocyte subsets in 61 jejunal biopsies and in peripheral blood of 35 children with coeliac disease, and of 13 healthy controls. The T cell numbers in the lamina propria were unaffected by a change from gluten-free to gluten containing diet in the patients. The number of intraepithelial lymphocytes (where the CD8+ cells predominated) were significantly raised in patients taking gluten. Ten to 20% of the patients' intraepithelial CD3+ (mature T) cells expressed neither CD8 nor CD4 surface antigens. This CD4-8-T cell population persisted through gluten elimination and challenge. The circulating lymphocyte subsets showed little variation with the diet although there was a marked increase in the proportion (14-9%) of CD4-8-T cells in patients during gluten elimination. In the histologically normal jejunal mucosa from control subjects, the age of the subject showed a positive correlation with villus intraepithelial CD3+ and CD8+ cells, and crypt intraepithelial CD4-cells. No clear cut effect of age was observed on lamina propria lymphocyte counts of the controls, or on the lymphocyte counts in jejunal mucosa of the coeliac patients. The observed CD3+4-8-lymphocytes may represent activated cells unable to present their surface antigens, or they may be yb-receptor bearing T cells, which could have a significant role in the pathogenesis of coeliac disease.
The human jejunal mucosa harbours a large population of lymphocytes. In lamina propria the lymphocytes are predominantly of the CD4 phenotype, with about 30% of CD8-cells also present, whereas approximately 85% of the intraepithelial lymphocytes belong to the CD8+ subset. 2 While it is well known that the relative size of body lymphoid tissues is great in infancy and diminishes later in childhood, virtually nothing has been reported on the effect of age on intestinal lymphoid cell subsets.
In patients with active coeliac disease the counts of lamina propria lymphocytes and the relative numbers of their subsets are comparable to those in healthy controls.34 The numbers of intraepithelial lymphocytes are increased,5 the majority of them being of the CD8-subpopulation.3467 A subgroup of T intraepithelial lymphocytes in adults with active coeliac disease was recently observed, expressing neither CD4-nor CD8-surface markers. The authors suggested that these T cells could be in altered functional state, possibly as committed cytotoxic lymphocytes, and hence not able to fully express their distinct phenotypic markers. 8 In peripheral blood the proportions of the different lymphocyte subpopulations show little variation with dietary changes in coeliac patients. 4 We studied the lymphocyte subpopulations in jejunal mucosa and peripheral blood of children with coeliac disease through the diagnostic dietary regimen, and also in healthy control children, in order to clarify the developmental changes in different T cell subsets in intestinal mucosa, and their role in coeliac disease.
Methods

PATIENTS
During the diagnostic evaluation' of 35 children (19 boys) with coeliac disease, a part of the jejunal biopsy specimen was set aside for this study. The pretreatment biopsy (n= 1) was taken at the mean age of 7-8 years (range: 0-6-15 5). The second biopsy, taken after an average of 4-3 years on gluten free diet, was available for 20 patients. Of 17 patients who had been taking gluten for a period averaging 4-6 months, we could study the third, or postchallenge biopsy. In 11 children both the second and the third biopsies were available for this study. All children showed jejunal villous atrophy in the first biopsy and marked clinical improvement on gluten free diet. Six patients have not yet been challenged with gluten; they were all four years or older at presentation, two of them have dermatitis herpetiformis and additional two diabetes mellitus.
CONTROLS
The control group consisted of 13 children (six boys) with mean age of 8-2 years (range: 0 65 to 15 -2) who were studied for growth retardation. They had neither symptoms nor findings of gastrointestinal disease. The jejunal mucosa was normal in each of them. The microscopic evaluation was done by one of the authors (AA), who was blinded to the diagnosis. The cell density in the lamina propria was determined with a 0 045x0045 mm graticule fitted to the microscope eyepiece counting the number of cells in at least 30 graticules, and expressing the result as cells/mm2.
In immunoperoxidase stained sections the epithelial cells were only faintly visible, making intraepithelial lymphocyte counting in relation to epithelial cells unreliable. Therefore, we compared this method to counting the intraepithelial lymphocytes along the above-mentioned graticule in H&E stained sections, and found an excellent correlation (Table I) . Thus, in further 
Results
IMMUNOHISTOCHEMICAL STAINING
The peroxidase labelled cells were readily identifiable on microscopy. The different monoclonal antibodies used for CD3+ and CD4+ cells gave similar results for their respective subpopulations. Of the CD3+ cell antibodies Leu4 produced staining that was easiest to read in the conditions described. Therefore it was used for the subsequent comparisons. Similarly, T4 was used as the reference antibody for CD4+ cells.
LAMINA PROPRIA LYMPHOCYTES
In the lamina propria of coeliac children all T cell subset counts were lower during gluten elimination and challenge than in the biopsies before treatment, or in the controls (Table II) . In the 11 patients in whom jejunal biopsies during gluten free diet and gluten challenge were available, the dietary switch caused no observable changes in any lamina propria cell counts (data not shown). The CD4+/CD8+ ratio in the patients remained similar to that of the controls and virtually unchanged throughout the follow up.
The lamina propria CD3+ and CD4+ lymphocyte counts showed a weak positive correlation (R=0-43, p=0-14, and R=0-41, p=0-17, respectively) with the age in the controls. In the patients no correlation with age could be observed.
INTRAEPITHELIAL LYMPHOCYTES
Intraepithelial T cell numbers in the surface epithelium showed significant changes in concert with the dietary changes (Table III) . During gluten containing diet the numbers of all lymphocyte subpopulations were significantly higher than in patients on gluten elimination diet, or in the controls.
The numbers of CD3+ intraepithelial lymphocytes equalled the sum of CD4+ and CD8+ cells in the controls (Fig 1) . In the coeliac patients, however, the numbers of CD3+ cells exceeded the sum of CD4+ and CD8+ cells. The percentage of CD3+ cells unidentified by either CD4 or CD8 antibodies was 10-5% before treatment, 14-9% during gluten-free diet and 206% during gluten challenge. The 'unidentified' cell population was significantly greater (p<005) in patients than in the controls (0 1%).
In the crypt epithelium the T cell numbers were roughly one-third of those within surface epithelium, and the changes during dietary changes closely resembled those observed among surface intraepithelial lymphocytes (Fig 2) .
The age of the subject had an observable positive correlation with surface CD3+ (R= 065, p<0 02) and CD8+ (R=054, p=0 056), intraepithelial lymphocyte counts in the structurally normal biopsies from the controls. The correlation coefficients of other lymphocyte subpopulations with age were smaller, and statistically insignificant, but invariably positive. In the coeliac patients, whether treated or not, the correlation between age and intraepithelial lymphocyte numbers was obscured.
PERIPHERAL BLOOD LYMPHOCYTES
In peripheral blood the numbers of CD4+ and CD8+ T cells showed little or no variation with (Table II) , is an unexpected finding, the significance of which is further obscured by the fact that no decrease was observed in the 11 patients in whom both the pre and postchallenge biopsies were available.
In lamina propria the sum of CD4+ and CD8+ cells exceeded the number of CD3+ cells in all the subject groups studied. This difference remained virtually unchanged throughout the diagnostic stages, and resembled the findings in healthy controls. This observation, being in contrast with that made of intraepithelial lymphocytes, indicates a marked difference in surface marker expression and differentiation between lamina propria and intraepithelial lymphocyte T cells, which may be because of weak expression of CD3 antigens, or, hypothetically to the presence of double positive (CD4+8+) cells. The relative constancy of these findings in the patients throughout the study, and similarity to the findings in controls, suggest that in coeliac disease the main T cell abnormality could be found in the intraepithelial lymphocyte, and not in lamina propria lymphocyte populations.
In contrast with the relatively small changes observed in lamina propria, the intraepithelial T cell numbers showed marked variations in concert with the dietary changes in the coeliac patients, as has been reported.346 We observed a similar gap between the numbers of CD3+ cells and the sum of CD4+ and CD8+ cells as Jenkins and coworkers8 in their adult patients with active disease. We also found a significant proportion of CD3+ cells unidentified by either CD4 or CD8 antibodies in the histologically normal jejunal biopsies of treated coeliac patients, who also showed somewhat higher intraepithelial lymphocyte counts than the controls. This finding could have at least two explanations. First, there may be minor errors in the most strictly observed diet, causing intraepithelial lymphocyte activation and inconsistent surface marker expression.'3 An alternative explanation is that the 'unidentified' CD3+ cells could represent the recently described CD3+4-8-, yb-receptor bearing cells.'4' Such a cell population, being present even in the structurally normal jejunal mucosa ofcoeliac patients, could have an important role in the pathogenesis of the disease. The appearance of a similar T cell population in the peripheral blood of the patients when gluten is withheld, could reflect a decrease in the local immunological and chemotactic activity, which conceivably would release the CD3+4-8-cells into the circulation. We are presently pursuing to define the T cell receptors of this cell population.
James et al '6 reported that among isolated intestinal lamina propria lymphocytes the proportion of CD4+ cells was greater than in peripheral blood. We could not confirm this observation. The reason may be in different methods of intestinal cell enumeration, or in the fact that we used only proximal jejunal biopsies, whereas 
